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INTRODUCTION 

LO CAT I0 N 

i 

The Spark and Joy claims are a t  the n o r t h e a s t  corner of 

Morrison Lake about  45 a i r  miles no r theas t  of Stnithers, B. C. a t  

La t i tude  55' 16'  North and Longitude 126' 23' West. The a rea  i s  most 

convenient ly  reached by f l o a t  plane from McLure Lake, nea r  Telkwa, o r  

by h e l i c o p t e r  from Smithers (Okanagan) o r  Houston (Alpine Hel icopters ) .  

The more ted ious  rou te  t o  the claims is  by road t o  Smithers Landing on 

Babine Lake, by boa t  f r o m  there to  the head o f  Hatchery Arm, by c a t  

road from the Am t o  the south end of Morrison Lake, and by boa t  to  

the nor th  end of the lake. 

Elevat ions on the claim group range from about  2,400 f t .  a t  

l ake  level t o  a maximum of 3,000 f t .  

o f  the property, b u t  the remainder is  d r i f t  covered. 

Exposure is  good on about  a t h i r d  

Scrub balsam and 

hemlock are widespread w i t h  b i rch  and poplar  on the d r i e r  h i l l s i d e s .  

Several  beaver-dammed swamps make t r ave l  l o c a l l y  d i f f i c u l t ,  a1 t h o u g h  

the going is  about  average f o r  the Babine a rea .  

GEOLOGICAL SETTING 

The  a r e a  is  underlain (Car t e r  and Kirkham, Map 69-1, B. C. 

The o l d e r  Department o f  Mines) by two sedimentary-volcanic groups. 

assemblage conta ins  mudstone, greywacke, conglomerate, l imestone,  tuff 

and v e s i c u l a r  andes i te .  The c l a s t i c  rocks predominate and a r e  l o c a l l y  

q u i t e  f o s s i l i f e r o u s .  The group i s  complexly fo lded ,  f a u l t e d  and 
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intruded by a few t h i n  s i l l s  o f  hornblende d ior i te .  

belong to  the S u s t u t  Group (Cretaceous and Tertiary) and include cross- 

bedded arkose, conglomerate, quar tz i te  and s i l iceous tuffs. The S u s t u t ,  

which i s  confined to  the western portion o f  the property along the shore 

of Morrison Lake, s t r ikes  north-northwesterly and d ips  steeply t o  the 

east. 

s t r i k i n g  faulted contact w i t h  the older assemblage. 

The younger rocks 

I t  appears to  be locally dreg folded near i ts  north-northwesterly 

1970 PROGRAM 

In 1969, David Minerals Ltd.  ( the property vendors) surveyed 

the cl aim group w i t h  he1 i copter-pounted magnetic and electromagnetic 

equipment. Two areas of possible in t e re s t  were out l ined.  Subsequent 

follow-up d u r i n g  1970, which i s  the subject of this report ,  included 

the establishment of 35 l i ne  miles of cut g r i d  and 42 l i ne  miles of 

flagged g r i d .  T h i s  g r i d  was soi l  sampled and surveyed w i t h  induced 

polarization .and VLF-EM equ.ipment. A l l  survey work was done by ex- 

perienced Evergreen Exploration personnel under  the writer' s super- 

v i  sion . 
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GEOCHEMISTRY 

SOIL SURVEY 

SAMPLING PROCEDURE AND ANALYSIS 

Soil samples were collected a t  200 f t .  s ta t ions  on the grid. 

They were taken by shovel from the "B" horizon, placed i n  wet strength 

paper bags , partially dried a t  room'temperature, and shipped t o  

Barringer Research Laboratory i n  Vancouver, where they were analyzed 

for total Cu and Mo. The results are plotted on Maps 2 and 3 which ac- 

company this report. The analytical procedure used by Barringer i s  

described i n  Appendix I. 

RESULTS 

The copper and molybdenum values are generally uniformly low 

and spotty.  

other topographic lows and the lower slopes of hillsides where the soils 

would be expected to  contain more copper. Topographic highs, where bed- 

rock outcrops are mostly very low i n  copper. 

Most areas of over 40 ppm correlate w i t h  swampy areas o r  

The copper in the soils bear o u t  the lithologic differences 

between the younger arkose sequence and older greywacke volcanic mud- 

stone sequence. The soils on the older rocks show generally slightly 

higher copper values. An increase i n  overburden thickness i n  the 

northern par t  of the area also shows i n  the copper values. 

are generally lower except i n  swampy areas. 

The values 

Over a known showing o f  
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very sparse chalcopyrite mineralization, the copper content of the 

soils shows no appreciable increase above background values. 

cases, molybdenum in the soils was very low and uniform, 

r I n  most 
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GEOPHYSICS 

RADEM SURVEY 

EQUIPMENT A N D  SURVEY 

i 

The Radem u n i t  used i n  the survey is a 1-man EM radio receiver 

utilizing the 12 t o  24 kilocycle United States Naval Communication 

Broadcast Stations. I t  was built by .Crone Geophysics Limited, 3607 

Wolfedale Road, Mississauga, Ontario. The instrument utilizes h ighe r  

than normal EM frequencies and is  capable of detecting disseminated 

sulfides. However, due t o  the h i g h  frequency, i t  i s  affected by clay 

and other conductive overburden. Also, experience indicates t h a t  the 

numerous weak conductors usually present i n  a "porphyry environment" 

are masked by 50 f t .  o r  more of cover even i f  i t  doesn't contain con- 

ductive layers. 

Appendix I1 of this report. 

Some type curves and specifications are included as 

Readings were taken using the Cutler, Maine, S t a t i o n  (17.8 

Kc) and Seattle, Washington (18.6 Kc). 

out-of-phase (HF field strength) readings were recorded. 

phase is  a better measure o f  the intensity o f  conductivity t h a n  is  the 

d i p  angle. 

transmitter power (which fluctuates daily) as well as the intensit,y 

o f  nearby conductivity. 

Both in-phase ( d i p  angle) and 

The out-of- 

However, the field strength response is  a function of the 

The results o f  the radem survey are plotted 

on Maps 4 t o  7 which accompany this report. 

A few lines on the south grid were surveyed with a Ronka EM16, 

also using the Cutler and Seattle Stations. 
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RESULTS 

O p t i m u m  coupling is obta ined  when the bearing from the opera- 

tor to the transmitter is parallel t o  the s t r ike of the conductor. 

Therefore, s t rong  planar conductors such as massive sulfide veins and 

graphitic sediments will usually give a much stronger response on only 

one of a p a i r  of orthoganal (or nearly so) frequencies such as Seattle 

and Cutler. Where conductive fractures are mu1 ti-directional , such as 

i n  a "porphyry environment," the responses from al l  the VLF frequencies 

are similar. Although Cutler and Seattle are not  quite orthoganal, an 

anomalous area indicated by only one of the frequencies i s  very likely 

planar. 

In  general, the VLF responses on the Spark and Joy claims i n -  
I '\ dicate fa i r ly  shallow cover (50 f t .  o r  less) over most of the g r i d  area 

except around the three small lakes between 64 North and 96 North and 

a t  the north end of the grid. Al though  many crossovers were found, 

only one area appears conductive on b o t h  frequencies and has associated 

out-of-phase response. 

North a t  75 West. 

stronger t h a n  t h a t  on the Cutler frequency. 

. 

T h i s  a rea  of interest is  centered on Line 720 

However, the response on Seattle is very much 

This would indicate a 

s t r o n g  p lanar  conductor with a s t r ike almost perpendicular t o  the 

bearing of Cutler from the property or roughly north-northeast. 

Several narrow conductors. j u s t  east  of  and parallel t o  the 

shore of Morrison Lake responded to  the Seattle frequency only. 

there are several o f  them. ( i  .e. 80 North a t  109 West), they probably 

represent shearing i n  o r  weak'conductivity w i t h i n  the northwest 

s t r i k i n g  Sustut sediments. 

Since 
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1. P. SURVEY 

EQUIPMENT AND SURVEY 

A "Sabre" 500 w a t t  pulse-type u n i t  was used i n  the survey. 

This I . P .  u n i t  i s  manufactured by Sabre Elect ron ics o f  Burnaby, B. C., 

and i s  powered by a 12 v o l t  a i r c r a f t  storage bat tery .  

long by 1/2 in. diameter were used as .cu r ren t  electrodes. 

t i a l  e lectrodes were two porous pots f i l l e d  w i t h  a supersaturated cop- 

Steel  rods 4 ft. 

The poten- 

per s u l f a t e  so lut ion.  

"soaked down" w i t h  a soapy s a l i n e  s o l u t i o n  t o  reduce the con tac t  re -  

s istance. 

wa lk ie - ta l k ie .  

Where necessary, the cu r ren t  electrodes were 

Communication between the operator and e lect rode men was by 

A 400 ft. Wenner Array was used i n  the survey wi th  200 ft. 

spreads used t o  check anomalous areas. Experience has shown t h a t  t h i s  

u n i t  i s  capable o f  penetrat ion equal t o  the spread when us ing a Wenner 

array. A t  Newman (See Appendix 111), a good response was obtained 

through 100 ft. (measured by several diamond d r i l l  holes along the pro- 

f i l e )  o f  cover on L ine  25 East us ing a 400 ft. Wenner Array. 

RESULTS 

The cha rgeab i l i t i es  and apparent r e s i s t i v i t i e s  recorded dur- 

i n g  the survey are p l o t t e d  on Maps 8 and 9, which are enclosed i n  the 

pocket i n  the back o f  t h i s  repo r t .  
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The southern par t  of the surveyed area does not have any 

areas of I.P. in te res t .  Beginning a t  42 North and about 50 West and 

extending  northwesterly t h r o u g h  the northern par t  of the property is 

a large zone of very low apparent r e s i s t i v i ty  which indicates a pos- 

sible major geological change. Towards the northern limit of the 

survey, this low r e s i s t i v i ty  zone widens to  about three-quarters of 

the length of the survey lines. An i r regular  area of chargeability 

h i g h s  from 45 West to  100 West on 120 North extends i n  a roughly tri- 

angular shape t o  50 West on 152 North. 

this zone i s  not  c lear  because the lines are interrupted by the swampy 

pond on Line 136 North. 

The trend and continuity of 

Notably, two highs  on Line 120 North ( a t  85 West and 95 West), 

w i t h i n  this tr iangular area are not-repeated on either Line 116 or 124 

North. Also,  the extreme h ighs  a l l  disappeared when the 200 f t .  array 

was used b u t  the adjacent intermediate chargeabili ties remained about 

the same f o r  the shorter  spread. Such e r r a t i c  response i s  typical o f  

graphite. 

The eastern edge of this tr iangular area of i n t e r e s t  has 

d i s t i nc t ly  d i f fe ren t  I .P. character is t ics  from the h i g h s  noted above. 

The chargeabili t ies increase more smoothly and the h i g h s  can be traced 

from l ine  to  l i ne  suggesting a su l f ide  source. Also, this chargeability 

zone does not f a l l  w i t h i n  the large formational r e s i s t i v i t y  low d i s -  

cussed previously. The zone has a general north-south trend from 144 

North a t  52 West to  116 North a t  57 West. The chargeability intensi ty  

does n o t  appreciably decrease a t  200 f t .  spreads indicating re la t ive ly  

shallow cover. The  one exception t o  this i s  a t  144 North, 52 West where 
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the response disappears a t  the 200 ft. spread. 

noted on the air photos indicating a local increase in overburden depth. 

However, an esker was 

f ’ 

i 
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CONCLUSIONS 

The southern p a r t  of the surveyed area is  reasonably well 

exposed. What l i t t l e  cover i s  present would probably n o t  mask a geo- 

chemical expression. Since n o t  only the soils b u t  also the radem and 

I .P.  were not  anomalous i n  this area, no further work i s  warranted. 

Both the soil sample results and the radem profiles indicate 

an increase i n  overburden thickness over the northern port ion of the 

property. 

a t  75 West i s  probably due t o  a north-northeasterly trending zone o f  

A conductive and chargeable zone centered on Line 120 North 

graphi  te. 

The north-south trending I.P. zone through 144 North a t  52 

West i s  possibly due to  sulfides under locally shallow cover. Although 

the soil samples were unanomalous, the terrain slopes gently to  the 

northwest i n t o  an area of apparently greater overburden depths so t h a t  

a geochemical expression could be masked. 

Respectful2 submitted, 

R. fi. WooTverton, P. Eng. 

. .  



STATEMENT OF PROJECT CHARGES 
(PER PRECEDING INVOICES)  

Evergreen Explorations Ltd.  - January invo ice  
Trans-Provi nc i  a1 A i  r l i nes L td.  

I1 I 1  11 I 1  

11 11 I1 II 

I 1  I1 I1 I 1  

I1 I1 I1 II 

I1 I 1  I 1  I t  

II 0 I 1  II 

I1 I1 I I  I1 

Ind ian R i  ver  Explorat ion Servi ces 
I1 I t  I1 I 1  

II  II I1 I1 

$21,578.85 
35.52 
54.60 
62.40 
78.00 

125.00 

80.00 
58.00 

114.00 
3,262.50 
2,420.53 

600.00 
I 1  I 1  I t  II 2,400.00 

North Coast A i r  Services Ltd. 99 .oo 
Alpine Hel icopters  Ltd.  326.25 

Okanagan He1 i copters L td. 900.85 
Barr inger  Research Lirni ted 395.90 

I1 I 1  1,240.70 
II I1 1,531.80 

I1 

I1 
3 

II II I 1  

TOTAL 
1,860.00 

The undersigned considers the above charges appl i cab1 e as 

assessment work. 

R. W. Woolverton, P. Eng. 
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BARRINGER RESEARCH I*C. 

304 CARLINGVIEW DRIVE 
REXDALE, ONTARIO, CANADA 
PHONE: 4 1  6 - 6 7 7 -  2 4 9  1 
C A B 1  E: B A R E  S E A  R C H 

December 8th, 1969 
\ 

Evergreen Explorations Limited 
635-789 W. Pender Street 
Vancouver 1, B.C. 

Attention: M r .  Woolverton 

Dear S i r :  

O u r  laboratory procedures for your samples are as follows:- 

Total Copper - a portion of -8OM material is digested i n  concentrated 
(soils)  perchloric acid, diluted with water and analysed by 

atcanic absorption. 

HC1 copper 
(stream sed.) acid. 

- same as above b u t  using a dilute solution of hydrochloric 

Total Molybdenum - 
a -8OM portion of sample is fused w i t h  a carbonate flux and 
the molybdenum i s  colorimetrically determined using zinc 
d i  thiol  . 

Total copper was done on the "Donna" and "Red Top" projects and both to ta l  
copper and moly on' the "Allie". 
161-B (for HC1 copper) had no project no. specified on the work order form 
received from you. 

Should you require any further information, please do not hesitate t o  

O u r  reports 168-B (for to ta l  copper) and 

- 
contact 

YH: l h  

i 

Yours sincerely 

BARRINGER RESEARCH LIMITED 

" Yvonne Hazeldene 
Chief Analyst 
Department of Geochemistry 

A D V A N C E D  T E C H N I Q U E S  A N D  I N S T R U M E N T A T I O N  F O R  T H E  E A R T H  S C I E N C E S  
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Example of a RADEM traverse over a Banded Conductor in the Timmins area of Ontario. 
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SULPHIDE 
CONDUCTORS 

S P E C I F I C A T I O N S  

READOUT - Dip angle of resultant VLF magnetic field component from an inclinometer of 4 Y2 
degree sensitivity 

('7 

NULL 
INDICATOR - Both audio (loudspeaker) and visual by means of an averaging field strength meter 

TUNING 2 Preset switch tuning 

BATTERIES - 2 of 9 volt Eveready # 216, independent test indicators 

STATIONS - Standard 5 stations - Cutler, Maine 17.8; Seattle, Wash. 18.6; Ft. Collins, Colorado 
20.0; Annapolis, Md. 21.4; Balboa, Panama 24.0 KCs. 

- Optional - N.W. Cape, Australia 15.5; Lualualei, Hawaii 23.4; Rugby, England. 
16.0 KCs. 
Other stations as they become operational 

WEIGHT - Receiver-4 Ib. Leather Case-2 Ib. Shipping Weight - 15 lb. 

PRICE - $2,250.00 Canadian RENTAL - $150.00 per month 
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THE VERY LOW FREQUENCY RADIO TRANSMITTING STATIONS - 
The p u r p o s e  of these s t a t i o n s  i s  t o  broadcast over large d i s t a n c e s  

n a v i g a t i o n a l  a n d  other i n f o r m a t i o n  for u s e  by sh ips  a n d  s u b m a r i n e s .  

number are i n  t h e  process of c o n s t r u c t i o n .  O p e r a t i o n a l  s t a t i o n s  are 
located a t  C u t l e r  Maine, A n n a p o l i s  Maryland ,  F o r t  C o l l i n s  Colorado, 
S e a t t l e  Washington ,  Balboa Panama, Rugby Eng land ,  L u a l u a l e i  H a w a i i ,  
Guam a n d  N.W. Cape A u s t r a l i a .  The  f r e q u e n c y  r a n g e  used varies be tween  
1 2  a n d  2 4  K C ' s  a n d  is t h u s  10 t i m e s  h i g h e r  t h a n  t h e  norma l  f r e q u e n c i e s  
used  i n  m i n e r a l  P r o s p e c t i n g ,  T h i s  r e s u l t s  i n  t h e  RADEM method b e i n g  
more s e n s i t i v e  t o  l o w e r  c o n d u c t i v i t y  a n d  smaller s ized bodies t h a n  

I Numerous s t a t i o n s  are s i t u a t e d  a r o u n d  t h e  globe a n d  a c o n s i d e r a b l e  

I normal  EM equipment ,  



The d i r e c t i o n  of t h e  magnet ic  component of t h e  f i e l d  from a VLP 
. s t a t i o n  is  h o r i z o n t a l  and  p e r p e n d i c u l a r  t o  t h e  l i n e  b e t w e e n  t h e  

( o p e r a t o r  and t h e  t r a n s m i t t i n g  s t a t i o n  ( s e e  F i g u r e  4 ) .  I n  t h i s  
example 

FIGURE 4. 

0 

t h e  receiver a t  Timmins, Canada, is u s i n g  t h e  Panama S t a t i o n  t h a t  is due , 

sou th  of Timmins. The normal f i e l d  d i r e c t i o n  i n  t h i s  case w i l l  be hor i -  
z o n t a l  i n  a n  e a s t - w e s t  d i r ec t ion .  T h i s  f i e l d  would c o u p l e  w i t h  a . n o r t h -  
s o u t h  s t r i k i n g  con?uctor .  Thus fo r  maximum c o u p l i n g  a n d  therefore best I 

r e s u l t s  select a t r a n s m i t t e r  s t a t i o n  located i n  t h e  same d i r e c t i o n  a s  
t h e  qeological str ike.  W i t h  t h e  Timmins, O n t a r i o ,  example Panama 
shou ld  be used i n  areas of nor th-south  geological s t r i k e  and Sea t t le  
Washington i n  areas of east-west str ike.  I f  t h e  geological s t r ike is 
n o t  known t h e n  it i s  best t o  read t w o  s t a t i o n s  t h a t  are located i n  d i r -  
e c t i o n s  p e r p e n d i c u l a r  t o  each  other. 

( 

The U . S .  n a v a l  VLF s t a t i o n s  are s h u t  down f o r  per iods of 4 t o  8 
h o u r s  every w e e k  fo r  r o u t i n e  maintenance. This  shutdown s c h e d u l e  is 
pub l i shed  by t h e  U . S .  Navy and is  forwarded t o  RADEM u s e r s  by Crone 
Geophysics.  

0 

OPERATION OF THE RADEM RECEIVER: 

- Turn t h e  u n i t  ON by means of t h e  ON-OFF swi tch .  T h i s  can  be l e f t  on 
a l l  day s i n c e  t h e  battery d r a i n  i s  very low.  

- Turn t h e  s t a t i o n  selector s w i t c h  t o  t h e  s t a t i o n  you w i s h  t o  use.  

i - A d j u s t  t h e  volume c o n t r o l  knob such  t h a t  t h e  s i g n a l  can  be c lear ly  
heard. 

.. _. -. . . . . . .. . . . . - . . .. - ~~. -. .. . . -. . . _._ 



CRONE GEOPHYSICS LIMITED 
979 LAKESHORE ROAD E. 
PORT CREDIT, ONTARIO TELlEPHONt 274-3104 

March 1, 1968 
, I 

CASE HISTORY Q 1 

Two Radem (VLF Radio EM) T r a v e r s e s  i n  t h e  Timmins Area,  O n t a r i o .  

T h e  u s e  of t h e  VLF r a d i o  t r a n s m i t t e r s  a s  a n  EM primary f i e l d  
s o u r c e  i s  n o t  new,  h u t  r a t h e r  o n e  of t h e  oldest  a n d  ear l ies t  (1929)  
EM Inethods, T h e  r e c e n t  revival  of t h i s  method is d u e  t o  t h e  great ly  
i n c r e a s e d  power and r e l i a b i l i t y  of t h e  t r a n s m i t t e r  s t a t i o n s ,  The 
method s t i l l  h a s ,  however,  i t s  o r i g i n a l  a d v a n t a g e s  anr! l imi t a t ions .  
If  used p r c p e r l y  it c a n  be very e f f e c t i v e ;  if pushed beyoni! i t s  k a s i c  

, l i m i t a t i o n s  d i s a p p o i n t i n g  r e s u l t s  w i l l  he o b t a i n e d .  The  f o l l o w i n g  t w o  
' profiles i l l u s t r a t e  t h i s  p o i n t ,  P a  

i 

T h e  f i r s t  prof i le ,  over t h e  Canad ian  Jamieson M i n e  near  T i m m i n s ,  
i l l u s t r a t e s  t h e  a b i l i t y  of t h e  method t o  detect t h e  t h r e e  i n  e c h e l o n  
ore b o d i e s ,  T h i s  I s  r a t h e r  remarkable f rom t h r e e  aspects: 1) n o  
other E>I method ( h o r i z o n t a l  loop, ver t ica l  loop - fixed and b r o a d s i d e ,  
or JEM) .was capable of d e t e c t i n g  even  one of t h e s e  ore lenses: 2 )  t h e  
traverse crossed t h e  yard of a p r o d u c i n g  mine, t h u s  o p e r a t i n g  i n  z n  
Arez of h i g h  hydro noise; 3) the d i p  angles  obtained were very larqe, 

The ore l e n s e s  are excel lent  c o n d u c t o r s ,  b u t  were n o t  detected by 
p r e v i o u s  EM s u r v e y s ,  due  t o  t h e i r  b e i n g  d i s c o n t i n u o u s  and of l i m i t e c '  
size, 

+30° t o  -300, 

The s e c o n d  profile, also from t h e  Timmins area, i s  a traverse over 
a strong c o n d u c t o r  b u r i e d  below 75 f t .  of c l a y  and sand ove rburden .  
The  RADEM profi le  f a l l s  t o  detect t h e  c o n d u c t o r  which is c lear ly  out- 
l i n e d  by t h e  d u a l ' f r e q u e n c y  ver t ica l  loop s u r v e y ,  (Note: The r a t i o  of 
low f r e q u e n c y ,  480 c p s ,  t o  h i g h  f r e q u e n c y ,  1800 CpS, i s  u n i t y , )  This 
illustrates t h e  I n a b i l i t y  of t h e  VLF - EN method t o  penetrate t h e  over- 
burden .  The  VLF - EM method w i l l  p roduce  l a rge  tilt a n g l e s  from the 
c l a y  bed i tself ,  T h e s e  large a n g l e s  will o c c u r  towards t h e  edge of the 
clay bed a n d  t h u s  complicate i n t e r p r e t a t i o n  i n  these areas. 

C o n c l u s i o n s  The  VLF - EM method is a h i g h l y  effective and  rap id  
r e c o n n a l s a n c e  tool, 
i n a b i l i t y  t o  Interpret  from t h e  results t h e  c o n d u c t i v i t y  and s h a p e  
of t h e  cond~ctor, U n t i l  more experience I8 g a i n e d ,  t h i s  method 
should bb used in ' sha l low (leee than 30 ft.) o v e r b u r d e n  areas. 

0 

It is limited by its high frequency and the  

0 E O P H  Y 8 I C A  L C O N 8  U L T l  N 0 

K Q U l ? M i i N T  S A L E .  L R E N T A L S  
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"SABRE" I. P. SPECIFICATIONS 

APPENDIX I11 



IN DU CE D POLAR1 ZATI ON : 

The Sabre Portable Pulse Type instrument i s  a 500 watt  u n i t  capable of 
\ 

3 o r  4 hundred foot penetration as shown on the accompanying profiles. 

l i t t l e  reduction i n  anomaly intensi ty  was noted over the northern l i m b  of 

Noranda's Newman ore body, where i t  i s  covered by 100 f e e t  of glacial  t i l l .  

Very 

Because o f  i t s  l i g h t  weight,  the "Sabre" is  ideal f o r  reconnaissance 

work. 

readings can be taken, soil samples collected,  and the chargabili ty and 

r e s i s t i v i t y  determined by a 4 man crew simultaneously i n  open bush w i t h o u t  

pre-existing lines. 

in tens i ty  where i t  is  impossible to maintain a s t r a i g h t  l ine by compass. 

Using a 400 foot Wenner array, Radem (V.L.F./E.M.) , and Magnetometer 

C u t  lines are  necessary only i n  areas of h i g h  magnetic 

The "SABRE" a t  NEWMAN 



*- 

I I I 32 N 34 N 36 N I 
22 N 24 N 26N 28 N 30 N 

I 

400 1 1 2  SABRE 
I 

IN STRUM EN1 
SABRE - PORTABLE PULSE TYPE 
500 WATTS o = 400' WENNER ARRAY 

i-- - -- 

NOTE : 

GEOLOGICAL DATA COURTESY OF 
NORANDA EXPLORATION Co. LTD 

LINE 25 E 

N E W M A N  P R O P E R T Y  
AT 

BABINE LAKE, B.C. 



I 20 E 0 2 E  4 E  6 E  8 E  I0 E 12 E 14E 16E 
1 I I I 1 I 1 1 

400 

SABRE 
I P. CHARGEABILITY 
IN MILLISECONDS 

-. I2 

v) 

I NSTRUM E NT 
SABRE - P O R T A B L E  P U L S E  TYPE 
500 WATTS o f 400' WENNER ARRAY 

I 

I 
z 
0 

LL 

2 0 0 . .  

\ 

p-- a--+- a _JC_ o --q 

W 

J 
'3 IN OHM-FEET 
d 

6 

LINE 2 0  N 

N E W M A N  P R O P E R T Y  
AT 

BABINE LAKE, B.C. 

NOTE : 
GEOLOGICAL DATA COURTESY OF 
NORANDA EXPLORATION C o  LTD. 



-. 

20 

10 

0 

INSTRUMENTS' 
S A B R E -  PORTABLE PULSE TYPE 
500 WATTS o =  200' WENNER ARRAY 

NEWMONT -PULSE TYPE 
1500 WATTS n = I ,  a = 200' POLE- D I P O L E  

. 

NOTE 
SURVEY PERMISSION COURTESY OF 
CYPRUS EXPLORATION CORPORATION LTD. 

L INE 16 N 

BIG O N I O N  P R O S P E C T  
AT 

SMITHERS, 8. C. 



APPENDIX IV 

DECLARATION OF EXPENDITURES 



c A ,n f l  

i R. WOOLVERTON C O N T R A C T  E X P L O R A T I O N  . 
GEOLOGIST. P.ENG. 

0 R. C. O'BRIEN 5424 HALIFAX ST., BURNABY 2, B.C., CANADA, PHONE - 299-6998 

0 P.O. BOX 604, WITHERS,  B.C., CANADA PHONE - 847-3523 FIELD SU PERVi SOR 

0 JOHN C. OSWALD & CO., C.A.'s 
ACCOUNTANTS 

635 - 789 w. PENDER ST. 
January 11, 1971. 

VANCOUVER 1, B.C.. CANADA 

Pal i sade  Explorat5on Corporation Ltd. 
c/o Cyprus Explorations Corp. Ltd., 
510 t:'coS Hastings Street, 
Vancouver 2. B.C. ! 

I N V 0 I C B (David hlY)_ject) 

Geochemical and geophysical sumry a t  Horrillon Lake, B.COv 
per contract 0s follow8 - 

Di shr  smen ts 
Trans-Provincia 1 M r l h e a  
Troiis-Provincisl Airme6 
Trans-Provincial Airlines 
3.C. Telephone Co. 
Trims-Provincial AlrLinee 
Greyhound Lines 
C&onagai? Helicopters 
A l p i n e  lielicop ters 
Trans-Provincial AirLSneo 
Greyhound L i n e s  

I 

S E l A  
782 
806 
836 
854 
864 

874 
875 
893 

ROW. #20 

ROW, #27 

30 00 v , 2,773.85 - ZL., 57 8.8r 

Less received on account fraa 
Cyprus ExpLoratfons C O W ,  Ltd. - 

297 0 
October 30th 
December 9th 

8 5,130.00 
- 

10,294.00 15,425.00 

$ A 1 5 3 . 8 5  * 

V - copies of invoices attached 



. . .............. - . .  , . 
1 7  ' 1- //. m: ~~2'~'<-.+.4.~ .:\-- TO ( i ) k 6 . z 4  r / . * r  4:.'... 

(2) ............................ To (3) . . . . . . . . . . . . .  

(4) . . . . . . . .  ........-.......... ............... To (5) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FARE % .. MIIN @ $ ..L?,',, . 

. . . . . . . . . . . . . . .  Hood dD $.. . . . . . . .  

Contract Rate . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  Waiting Time @ $  

Extra Landings . . . . . . . . . . . . . . . . . . .  @ $. .... " ..,............... 

RE 70 33' 5,-2- $ 

. . . . . .  

. . . . .  

............ . . . .  

. . . . . . . . . . . . .  

H w n  Q $ 

Contract Rate . . . . . . . . . . . . . . . . . . . . . .  

riting Time . . . .  @ $  . . . . . . . . . . . . . .  

>t Expwuos c ;k ' / % . I : .  . . . . .  

) .  

. . . . . . . . . .  . $2 $. ", 
. ,'<4 

ra Landings 
c, 

, I  _. . 1 ' .  , p; 
\or 3 :..? . . . .  1 . 6 r  ' ..................................... , ;, :; 

TOTAL CHARGES J+ - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  

......... . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  

$ 5 y .  d.&-' .J 

- -  -%* 
*---. 

- - . .  Trans-Provincial Airlines Ltd. $.,.&TI CHARTrRAND 
CONTRACT TICKET 

10 

11 

12 . . .  

. . . . . . . . .  

N? 15155 

I Phonc Oate 

Pilot Expenses . . . .  .: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  
. I  'I.. . I , .  

......... ................................... ....... .... Other 3 aLLllr.) .? .. .. .-.)( .,.. 'T  . . . . . .  
t. C I  . 

. . . .  
~ . .  7 

. . . .  8 . . . . . . .  2 

3 . . . . . . . . . . . .  9 ,  . . . . . . . .  

5 ..:.. 1 1  

. . . . .  . 10 . .  4 

. . . . . .  

6 12 . . . .  . IN9 15129 



. 

FARE , .,', y: .J Miles 6 S u 7 ,3 .' uds- 

b u r r  (P $ 

Controct Rat. 

$ 7%' 0.e 

Waiting Time 

Extra Landings 

Pilot Expenses 

/ Other . . .  . . . . . .  I / 

3 

Id!! 14878 

Trans-Provincial Airlines Ltd 
[-- 1 CWARnRAND 

NWbU COEJIKACT TlCKEt 



a 



. .  

i 

*-_ 

. 



Trans-Provincial Airlines Ltd. 

. . . .. ...... .. To (5) 
I 

I , 
FARE ' I  c 

Contract Rota 

Waiting Time 

Milos @ $ /. r i '  

I Houm @ $ . .  

@ $  

Extra Landings @ $  

1 7 

2 8 

3 9 

1 10 

5 1 1  

. 

6 12 IN? 15058 



t c - -- ----- - - - - *.-. . -  -.- *-- -*I- 



I .  



- -  -- - -----_I_ 

I I I II --- -7 

, 





COAST l l lR SERVICE5 LTD. 
mZEE3- S W L ,  

- 

Charter and Contract Ticket 
----__ 

T f U l ) o ) R l :  
______ .-.- 

Fit. Report 
N a m k .  

..... 

---....I.-..- 12.A.41 8 ..... 

Phone 

Wnrrnnt or 
AK1CIPCe-p m- - 2 - 5  Reg. No. - 
B ~ W  < ~ ~ r H C a 5  Pilot J . go D Q k  - 
From : .......... % . ~ . f n . W l S  .. ......_.To (1) ,..fl,O..&1a5,.aM ___________- 

To (4) ........ . . s .k%S~.* . i# . .  . . . . . . .  To ( 5 )  .. 

TO (2) .. . ~ . h . ~ T . w . z l B X . - .  . . . . . .  TO (3) ....... flo.KRlS..~n_. I 

. .-..-..--.- 

FARE 1-g.Q ............ Miles @ $ __..._._ 5.5 ___.___.__ 

. --._.... _- 
Con tract Rate .____.._. ..._........._...--- 

-..-.. _.- Houm @ $ ...__........_.-__..- 

Waiting Time .. .._........................... 

................. 4- ~ L a n d i n g s  I ..__.___ .-.- .... -_ ...- 
.... 

(Including Gas Surcharge.. Etc.) 

For O f f h  Um Only 

445 

r 



! 
? 
., 

CYPQESS EXPLORATION CORP. LTD., 
8 2 2  - 510 W .  HASTINGS ST., 
VANCOLVES 2 ,  B . C .  

.! 
I 
c 

' N ~ O : C E  NO K 2 9 2 2  

O A T €  SF+F?;SER 17, 1970 

CONTRACT No y89n 

WORK ORDER N O  

i (  CF --NOB AUG.30/70 PLIGET REPnRT NO. 3929 d i  2: 15 h r s .  

5 3 2 6 . 2 5  2 h r s .  .15 mins. Q $145.00 per hr. 

TOTAL AYOUNT DUE THXS INVOICF 
. . . ?. .. . .  .. 

-- 
1 

i 

i 

I 



I 
J 

S U E  > 
L FLOGMU W E P O I T  

A H (?Yanrll---r 

OKANAGAN HEUCOPTERS LTD. 
HEAD OFFICE 

VANCOUVER INTERNATIONAL AIRPORT 
RICHMOND, B.C 

- 
R 
E . A - - * a - &  

A 

f 



' - +  
304 CARLIMGVIEW DIL)YI ' 
REXDAIE, ONTAW), CANAOA 
?HONE: 4 1  6 - 6 7 7 -  2 4 9  1 
C A B L E I  B A R E S E A R C H  

RRINGER RESEARCH LIMITED 

107 Samples analysed for  total copper @ $1.00 each 

A D V A N C E D  T E (  H k I O I J F \ .  4 h 3  I N 5 T R L i W t N 1 , ~ l l O N  FOR T H E  E A R T H  S C I E N C E S  

DATE: October 1, 1970 

107.00 i 

PROJECT: 120-33 
Cyprus Exploration Corp. L t d . ,  

Vancouver 2 ,  B .  C. 
I 1101 - 510 W .  Hastings S t . ,  

t 

TERMS: NET 

PERIOD COVERED: 

PROGRESS BILLING: 

SHIPPING REPORT: 

WORK REPORT: 272-B 
FED. SALES TAX: N/A 
O N T .  SALES TAX: N/A 

lo: Geochemical Analysis . I  
1, 

, 

! I 
1 
! ! 

i 

i 395.90 

j i -  

1 .  
I N V O I C E  N! 7 9 9 1  

I 



301 CARLINGVICW DRtVI . 
R€XOALE, ONTABO, CANADA 
PHONE: 4 1 6 - 6 7 7 - 2 4 9  1 
C A B L E :  8 A R E S E A R C H  

INGER RESEARCH LIMITED 

A D V A N C E D  T C C H N I C ) U E S  A N D  I N S ~ P U M E N l A l l O N  f O R  T H E  E A R T H  S C I E N C E S  

. Cyprus Exploration Cow. Ltd., 

.Vancouver 2 ,  B. C. 
1101 - 510 W. Hastings, 

. 
TERMS: NET 

DATE: O c t o b e r  2,  1970 

PROJECT: 120-33 

PERIOD COVtREb: 

PROGRESS BILLING: 

SHIPPING REPORT: 
WORK REW)RT: 273-B 
FED. U U S  TAX: N/A 
OW. SALES TAX: N/A 

AWHORITT: Mr. C. McFall - Your Pro] : 143 "David Minerals" 

TO: Geochemical Analysis 

* d336 Samples analysed for total copper. @ $1.00 each 
@ $2.50 each 

@ $0.20 each 
33{ $336 Samples analysed for total  moly. t (  

336 So i l  sample preparation L' 

336.00 GI 67.20 

' I  I 

I I 

I N V O I C E  NE 7555 



I 
A D V A N C E D  T E C H N I O U t S  A N D  I N S T R U M E N T A I I C N  FOR T H E  E A R T H  S C I E N C E S  

DATE: O c t o b e r  31,1970 

PROJECT: l 2 O  

Cyprus Exploration C o r p .  

1101 - 510 West Hastings S t .  
Searchlight Exploration Corp. 

Vancouver, B . '  C. 

PERIOD COVERED: 

PROCRESS BILLING: 

SHIPPING REPOW: 
WOW REPORT: 3 0 1 4  
FED. SALES TAX: W A  

! 
. I  

1 

TO: &o&emical Analysis 

i 4 4 1 4  Samples analysed for t o t a l  copper @ $1.00 each, 414.00 

4 4 1 4  Samples analysed for total molybdenum @ $2.50 each' 1,035.00 4 414 Soil sample preparation ' (3 $0.20 each t 82.80 

I 

I N V O I C E  

I 1,531.80 

I 
I ----- 

7846 



304 CARLINGVIEW DI1W 
EXDALE, OWlMo,  cLIN*DA 
?H'ONEt  4 1 6 - 6 7 7 - 2 4 9 1 .  
C A I L E :  B A R E S L A R C H  

RRINGER RESEARCH LIMITED 

I 
.I 1 A D V A N C E D  T E C H N I Q U C S   AN^. I N ~ T R U M E N T A T I O N  F O R  T H E  E A R T H  S C I E N C E S  
1 
i DATE: November 25,1970 1 

PROJECT: 120. 3 3 

Cyprus Exploration Corp. L t d .  
? E R l b D  COVERED: 

i 
1 
I 1101 - 510 West Hastings S t . ,  

'Vancouver 2 ,  B .  C .  PROGRESS BILLING: 

SHIPPING R L K H I :  

WORK R f r O n r  317-B 
FED. SALES TAX: 

ONT. SALES TAX: 

. i 
b 

i . TERMS: NET 

I 

N/A 
N/A 

I 
1 '  

AUTHORITY: Mr. R. Woolverton/Mr. N .  Thompson, your Project "David MineralS" 

TO: Ge'ochemical Analysis 

- .  
I@ 
-Samples analysed for tota l  copper 

1 6 0  #Samples analysed for HCL copper wm sample preparation 
I sso 




















